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association between this parasite and the lesions indicate that it was the cause of both the lesions and the clinical condition.
Disseminated fatal toxoplasmosis is extremely rare in adult ruminants; when it is seen in these species, and in other species where systemic infection is more common, renal lesions are not a feature of the disease. These differences and the rare invasion of host cell nuclei by the parasite suggest that, if the parasite was T. gondii then either the strain was highly pathogenic or the host was immunologically compromised. Alternatively, it is possible that a protozoan parasite other than i ? gondii was involved.
Renal Tubular Epithelium Lining Parietal Layer of Bowman's Capsule in Adult Long-Evans Rats

R. M. JAKOWSKI
Cuboidal epithelium lining the parietal layer of Bowman's capsule in most strains of intact, sexually mature, male laboratory mice is a well-known anatomical feature [2] . Similar alterations in kidneys of male Charles River CD strain rats also have been reported [I]. Our laboratory recently made several acute and long-term toxicologic studies with Long-Evans rats [BLU:(LE)], a stock presently not in widespread use for this purpose. Microscopic examination of tissue from these rats showed an unusual anatomic feature in renal glomeruli, distinct from any changes previously described in rodent kidneys. One hundred sexually mature rats (60 males, 40 females) about five months old (Blue Spruce Farms, Inc., Altamont, N.Y.) were examined in this study.
Many glomeruli had large, cuboidal epithelial cells lining the parietal layer of Bowman's capsule. This always occurred at the urinary pole and sometimes extended up to half the distance toward the vascular pole. Equatorial sections of glomeruli sometimes showed complete lining of the parietal layer of Bowman's capsule with cuboidal epithelium ( fig. 1 ). Examination of serial sections showed continuity between the epithelium lining Bowman's capsule and that found in the proximal tubule ( fig. 2 ). Several light-microscopic features suggested an association of this unusual glomerular epithelium with that found in renal proximal tubules. Most conspicuous were the large, slightly vesicular nuclei common in epithelium of the proximal tubule. A ragged, somewhat indistinct cell border on the free surface resembled (what is frequently interpreted as) a brush-border in paraffin sections of kidney tissue. Another finding was numerous small, eosinophilic intracytoplasmic granules referred to as hyalin droplets and also common in proximal tubular epithelium ( fig. 3 ). These structures are considered normal and are assumed to represent cytoplasmic, membrane-bound droplets of resorbed protein from glomerular filtrate [4] . Electron-microscopic examination of cells lining Bowman's capsule showed two types of epithelial cells. The more common type had numerous, closely packed microvilli on the apical surface, many vertically oriented mitochondria and a large spherical nucleus ( fig. 4) . These ultrastructural features are consistent with normal proximal tubular epithelium. A second cell type had a more expanded appearance with fewer mitochondria and no surface microvilli.
Extension of tubular epithelium into Bowman's capsule was present in all Long-Evans rats, and involved approximately 25% of glomeruli in males and about 6% in females. Thus, sex hormones may play some role in the generation of this anatomical feature in rats of the Long-Evans strain. Microscopic examination of kidneys from adult Sprague-Dawley rats [Crl : (SD)] showed that less than 1.0% of glomeruli from either male or female rats had partial lining of Bowman's capsule with tubular epithelium, and this occurred close to the urinary pole of the glomerulus.
This anatomical feature is clearly differentiated from infraglomerular epithelial reflux, a phenomenon associated with detached proximal tubular epithelial cells forced into the glomerular urinary space during fmation and contraction of renal tissue [6] . In these rats, the epithelial cells were firmly attached to the basement membrane of Bowman's capsule, with unattached cells rarely evident. Epithelial lining of Bowman's capsule was unassociated with experimental treatment and was found in all test groups including controls. From other studies using this stock of Long-Evans rat it appears that tubular lining of Bowman's capsule begins with the onset of sexual maturity and remains in animals over two years old. Its presence in aged animals is frequently obscured by glomerular changes associated with chronic progressive nephropathy .
A phenomenon similar to this condition in rats has been described in man as renal glomerular adenomatosis [3] and metaplasia of parietal capsular epithelium [7] . Both of these authors reported malignant neoplasia but no metastasis to the kidney. Also, the Virginia opossum (Didelphys virginiana) has been reported to have columnar epithelial cells lining the parietal layer of some renal glomeruli [5] . Camelus f e r u s j bactriana) , originally from the San Diego Zoo, died suddenly. Necropsy showed acute bloat and chronic liver disease. In samples of liver tissue futed in 10% neutral buffered formalin, approximately 25% of the total volume of tissue was comprised of multiple white to cream-colored circumscribed nodules up to 1 cm in diameter, which were gritty when cut ( fig. 1 ).
Samples of liver were cut at 6 pm for histologic examination. Microscopically, the nodules consisted of aggregations of large, vacuolated cells resembling fat cells with spicules of mature bone scattered throughout many nodules ( fig. 2 ). Most nodules were circumscribed but not encapsulated. Single or small clusters of vacuolated cells, however, were scattered diffusely in the hepatic parenchyma surrounding the nodules. We found cholangitis and peribiliary fibrosis in some areas, but no generalized cirrhosis. Degeneration of hepatocytes was seen in some areas peripheral to the nodules. Compression of the hepatic architecture was evident in the liver parenchyma surrounding some nodules, but the primary change was infiltrative rather than expansive. Foci of lymphocytes and a few neutrophils were present in some nodules. Hematopoietic cells, described as a characteristic of myelolipomas, were not found in any of the nodules examined [2, 41. An examination of the records of 15 adult cameloids necropsied since 1964 at the San Diego Zoo revealed that similar lipomatous lesions were present in the livers of nine (table I) . Livers contained few to many nodules, distributed randomly in the parenchyma. Some nodules were easily removed from the liver surface, whereas others were deep within the hepatic parenchyma. Histologic examination of tissue from these 15 cameloids confirmed that the lesions were similar to those in the Bactrian camel described above. Bone spicules were present in lesions of three of the nine animals with nodules. Hematopoietic cells were not found in available histologic sections from these animals.
Descriptions of the gross and microscopic anatomy of the liver of dromedary camels stress the abundance of connective tissue [l, 31. The sporadic occurrence of large fat cells in the parenchyma is mentioned in one histological description [ 11. It can be hypothesized that the adipose cells in the nodules develop from pluripotent, normally abundant, small connective tissue strands that pass into the lobular parenchyma of the camel liver. The bone spicules develop as a further metaplastic change. The metaplastic development of adipose tissue and bone from pluripotent connective tissue cells is well described [5] .
The lesion we have described has not been reported in the literature to the best of our
